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ABSTRACT 


This report presents a procedure for correcting the current 
account flow data of the BEA Input Output Tables for depreciation 
of capital goods. The theoretical reasons for this correction are 
presented along with a discussion of methodologies used in previous 
studies. Sources of capital stock and capital flow data are provided 
and a complete vector of lifetimes for Input-Output capital commodities 
has been developed. Also included is a methodology for forming a 
price index for capital services for the Energy Research Group 
88-industry model. Eingllyyecapitad scorrected energy. intensities are 


presented for 1972 and compared with non-capital corrected energy 


intensities. 
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1. INTRODUCTION 

The energy intensities developed and estimated by the Energy 
Research Group at the University of Illinois are based upon data 
contained in the Bureau of Economic Analysis' (BEA) publication 
"Input Output Structure of the U.S. Economy" [3]. The data provided 
by BEA represent the flow of output from producing industries to 
consuming industries across rows and the makeup of inputs to con- 
suming industries from producing industries down columns. 

Not captured by the BEA input-output table described above are 
the stocks of equipment and structures, or capital, which through 
depreciation also represent inputs to production processes. 

The distinction between capital and non-capital inputs is 
discussed in the BEA publication "Definitions and Conventions of the 
1972 Input-Output Study" [2] as follows: 

Current and capital account transactions 


Current account transactions are those which are expensed 
within one year of purchase. Capital account transactions 
are those involving goods or structures which have an 
average useful life in excess of one year and are usually 
Capitalized by industry. In the standard 1-0 table, only 
current account transactions are recorded within the 
intermediate portion of the table. Capital goods 
(producers' durable equipment and structures) which are 
produced in a given year and sold to business users are 
all assigned to a final demand sector, identified as gross 
private domestic fixed investment. Capital goods may also 
be exported, placed in inventories, or sold to government. 
Capital goods include new private structures (the product 
of new construction industries, production of mobile homes, 
and dealers' commissions) and producers' durable equipment 
(new and replacement purchases of both new and used equip- 
ment, used by the private sector in the production of 
goods and services). The standard I-0 table makes no 
attempt to identify the industries which buy the capital 
goods. These transactions are recorded in a capital goods 
flow table, which is consistent in its industry 
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classification and its row totals with the standard I-0 
table but is prepared substantially independently of the 
standard I-0 table. 


It would not be advisable to include capital goods 
purchases in the input structure for an industry, because 
the relationship between capital goods purchases in a 
given year and that year's industry output is not likely 
to remain stable. 


BEA has produced capital flow tables for 1963 and 1967 

and is currently engaged in producing a similar one for 

1972 which will show the distributions of structures and 

equipment cross-classified by producing commodity and 

purchasing industry.) Like the earlier’ tables, the 1972 

capital goods flow table will be an expansion of the 

gross private domestic fixed investment column for 1972 

in the standard I-0 table into purchasing industries. 

The capital goods flow table supplementary material wili 

also show separately the distribution of the major 

equipment items which fall into a commodity category. 

The 1972 capital goods flow table has since been completed and appears as 
Reference 6. 

Use of current account transactions data to determine energy 
intensities (or the technological coefficients in the standard 
Leontief model) leads to underestimates of these parameters. Deprecia- 
tion of capital represents a flow (of value, or embodied energy) 
from the depreciating capital to the output being produced. The input- 


output relation for some industry when capital is not included is 


seen below: 


Current Account 
Inputs Output 


Direct Energy 
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Energy intensities estimated without regard for depreciation 
from the existing stock of capital would be based upon the energy 
embodied in current account, and direct energy inputs. In actuality, 


the situation portrayed below holds. 


Current 
Account 
Energy Inputs 
Embodied 
In Depreciation of 
existing capital 
stock in given 
time period —— 


Output 


Direct Energy 


That is, the true energy intensity should be calculated with the 
energy embodied in the current account inputs, direct energy, and the 
energy embodied in the capital stock which has depreciated or "flowed" 
into the output produced in the given time period included. It is 

the purpose of this work to develop and apply a methodology which 


will account for this capital input into the production process. 


2. A PROCEDURE FOR ESTIMATING CAPITAL FLOWS 
2.0 Background 

Previous ERG methods of dealing with the problem of capital 
correction have used the BEA Capital Flow Table for only the year in 
question (seé, for example, [1]). This method is not precise because 
it assumed that investments made in that particular year are represen- 
tative of the mix of capital goods held by a particular industry 
through time.* 
"Kirkpatrick's study [1] tests to determine if investment is ''exceptional"' 
and then proportions new investment from the 1963 BEA Capital Flows 
Matrix into maintenance (depreciation) and growth. The maintenance 


portion is then added to the corresponding entry in the current account 
interindustry flow matrix, thus correcting for depreciation capital flows. 


sen 7 


aye : od - ary) 
: - i i : ; ; 7 » § 
. . > aie 


ng no * a 
a nl —_ a 
yy ~ Uh 


Se 


rote 2aDgeb> FOR tag ssod ti besent 729 een a wis 
vzrone 4 aT nog bgan ac biuow . aubqus to doose gntvete on ] 


’ 


me J 
ii taries. sd aduqn> ygione tenth bar .JguGoIe Jaowrue Sa 
.ghlat wolod Mempeme Ei 
oa 
; at oe ; 
ey Ce | sastidd) 
Bite Aa hn meres 
nis ND 
- ig? tu er + : Lath. * 4 | , 
to not ter iad 2 ng 
: .  tatiges gals 2 ne 
* Havig AL dogde ye: 
+ —— in) eee | - isan — Inpdered aals ig 
h : 4 Pootkd 
L abe be » leaibe coint yee Sort eee , 
anys of wre at; sone 7 E- Cae & bat eT ¢ 


ttAer- 4, 
j 7.9) » 7 Tt f ri t - 
* 
toe t be Mi 3 ovis iy ni oe ah 
er | “ 
a . Tics ** P . vy? eon a é ' ete te Bo) F 


iB 1 TAD DATTIMES SS ot aOR DAUS quvaaooieds ‘4 


bauosp Ant 
* £otieen Eo vawkidup wh date gobtae’ te sbodaom TRS “—— : 


rs 
haw 


at inex oct vieo “Ok oleae welt Sediged Ale st> Goee vant Denahin 
svosost webosry tet ak Loditem ‘eiat.. .ghtl otegiinn at 

_meeoqot ate tony Teli betg omit pi gbiet asionn © ance 
“arae nes tie TESTE Y aw aati ie venhye 3 


pe: 


*Lommkaeoeae!” 6 aie is 
awet® torbye a gfe 
oomntted kay 

PR gon, Net WETS 

ot iathen> wabsels 


In general, it cannot be correctly assumed that investment in equipment 
and structures by an industry at any given time will reflect the make 
up of the existing capital stock of that industry. For example, 
infrequent purchases of structures and equipment with long lives may 
be omitted in the year under consideration. Inclusion of such pur- 
chases in a given year would cause problems also. since too much of that type 
capital is purchased. In addition, supply and demand conditions in 
both output and input markets may affect investment schedules for 
industries with the implication that: 

Due EVGteit ayearais normal in terms of the mix of capital 
goods purchased, a lesser or greater quantity of capital 
purchases than normal could result in adjustments to 
current account data which are too small cr too large. 

Boemetertain types Of Capital may be preferred in that year so 
that adjustments to the current account data are larger 
for preferred capital types. 

The problem at hand is to somehow determine the mix of capital 
goods comprising stock held by industries at any given time. Then, 
if this mix is known along with depreciation rates for the various 
types of capital comprising the capital stock, it is possible to 
depreciate the components of the capital stock and make the proper 
adjustment to the current account flow data. 

Measurement of depreciation for any capital good poses a 
special problem as noted by Usher [NBER; p. 6] 

The problem of depreciation is to decide what proportion 


of capital produced in a given year is deemed to be still 


avai lable)t ‘years later. orThere are (four «ehements: ,to 
consider: (1) Part of the capital stock has been 
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retired; <iteissoutvof;theccapital stockvsentirely.) «(2) 

Some of the remaining capital stock may have deteriorated; 

its marginal product in a physical sense is less than when 

it was new, or it requires more maintenance and repair. 

(3) The capital stock is older; it has fewer years of 

service left than when it was new. (4) It has become 

obsolete; its marginal value product is less than when it 

was new because of changing tastes the availability of 

more efficient capital goods, or increases in the rents 

of cooperating tactors of production. 

The viewpoint taken in the construction of depreciation measures 
in the National Income and Product Accounts (NIPA) is that "depreciation 
represents the quantity of capital, as measured by its cost, that is 
expended in production."' [NBER; p. 33]. According to Allan Young, 
Deputy Director of the Bureau of Economic Analysis (BEA) and John 
Mugrove, also with BEA, with available information the depreciation 
curve corresponding to the above viewpoint can not be determined 
precisely. "BEA's judgement is that straight-line depreciation provides 
a close approximation to the desired measure."" [NBER; p. 32] As 


Stavea py Usher {NBER; p. 6], under straight-line depreciation ‘if a 


piece of capital lasts t years and is counted as one unit of capital 


(T-t) 
T 


when new, it should be counted as units of capital when it is 


e years old, fOleol le Ute i. 

In addition, this assumption has been utilized in other economic 
studies since alternative methods of determining capital flows are 
highly complex or are based on other restrictive assumptions. In a 
study requiring data on capital flows, Berndt and Christensen [10] 
note: 

It is assumed in this study that the quantity of capital 

services rendered by each type of tangible asset is pro- 


POetional ito the Stock Of the asset: A body or literature 


exists which suggests that this assumption is not correct: 
Because capital utilization rates differ over time, service 
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flows are not always proportional to stocks. Adjusting 
Capital stocks tor utilization, however, involves a 

strong assumption namely that all capital goods are 
utilized (or remain unutilized) in the same proportion. 

To investigate substitutability between capital types 

and then to arbitrarily assume fixed proportions in 
utilization rates is logically inconsistent. One could 
use a relative utilization of electric power-as an index 
for equipment and some (yet to be constructed) snace 
Dtilization index for, structures, put there is no.a priori 
reason to assume that all capital goods within these types 
are utilized in) the; same proportion. Furthermore, utiliza- 
tion rates should be viewed as choice rather than exogenous 
variables. Hence, even if there existed an unambiguous 
series of figures on utilization rates for equipment and 
structures, consistent estimation would require specifica- 
tion and estimation of an econometric model in which the 
optimal stocks of E and S, the optimal time path of 
investment in £ and S, and the optimal utilization rates 
for E and S are all simultaneously determined. Such an 
Gxlensive cneoreticas efrort 15, beyond the scope of this 
paper. The conventional assumption of capital services 
being proportional to capital stocks is therefore retained. 


Given these considerations straight-line depreciation will be used in 
Gi Ses tudy. 
2.1 Determination of the Mix of Capital Stock 

While it is probably true that the investment data for an 
industry in any given year do not reflect the makeup of the capital 
stock of that industry, investment data through time will reflect 


the industry - capital stock mix. This is easily seen. First define 


Si = theistock of the ine Capital good held in the ray 
industry in the time period under consideration, 
igaclh CRE Ones jer lei 2s 5pm 
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eas = the value of the total capital stock held by industry 
J pe) = Tey Cae nate some tinert 
ey) = the age in years of the age type of capital good 


purchased by the gar industry in period 2% where 
maxX vise = Ls 
All capital is assumed to depreciate at a constand rate. It follows 
that 
P25.) L. - t 
L. ae 
represents the traction: or the iat Capital good purchased in period 2% 


by industry j which has not depreciated. Therefore 


Peat 2) 


Hepresents erie cotal stock of the Hee type of Capital held by the pan 


firm. Estimation of capital stocks in this manner is known as 
perpetual inventory estimation. * 

Unfortunately detailed time series data on investment by input- 
output industries only exists for the BEA input-output years 1963, 
1967, and 1972. An alternative approach to that described above is to 
assume that the average makeup of investment by a particular industry 
is Vepresenlataveroretne Capital stock held by that industry. For 
example, if over a long time an average of twenty percent of total 
investment by a particular industry is comprised of Fabricated Metal 
Products then under this assumption it would be true that twenty per- 


cent of the firm's capital stock is comprised of Fabricated Metal 


* 
See Usher [NBER, 1980; p. 5] 
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Products. In general, if ‘Gy represents the fraction of average 
investment by firm j comprised of capital good i, and if aig re- 
presents the total value of the capital stock held by industry j at 


some time, then at that time 


(at 3} Serer yiees: 


The assumption utilized to define tins in this way is based upon 
the assumed equality of the average investment ratio in the pth type 
of capital by firm j and the ratio of the stock of capital good i held 
by industry j, She foutne total estock of, capital held by firm j, SE 
In the long run, and given aggregated investment data this assumption 
is plausible. Notationally the assumption used to determine Ya; is 


based on the equality 


F261 ds 


where k is the number of different types of capital comprising the 
capital stock, and m is the number of periods for which data are avail- 
able. Note that for any period 2% 
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paalc. 
i=1 *J* 
represents the fraction of total investment comprised of capital 


commodity i. It follows that 
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represents the average of fractions of total investment comprised of 
capital commodity i through time for industry j. Hence Yaa> the fraction 
of the total capital stock comprised of capital commodity i, is defined 
as 


(eel. t) 


2.2 Adjustments to the Current Account Flow Data 

Once the capital stock share fractions Vinee Boer ke bajes,co «T's 
are determined augmentation of entries in the current account flow data 
can be accomplished. For each industry j, at any time t, 


G2e2:, 1%) 


represents the portion of the “hee type of capital which depreciates, 
or flows as an input, to industry j in the given time period. 
Calculation of the matrix of capital corrections may be made as 


follows. Define 


P2non.) Se) >.anen xen matrix whose sae entry is Mae 
I, =vanin xX Nemitrixewnose 1) .element’ is oe) 
5. = an 1 x n vector whose cade element is = 
S = ann xn diagonalized matrix whose Ae 


diagonal entry is S, 
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an n X n matrix whose inka. element is Veie (the Capital Shares 
Matrix) 


' SS ae 


sa 4 yi Lone PS it ' —: f at 
j ~~ mie a 
a 


; I } im . a ae 
. <i 2 daPisne ye 


ie, 
Alli 


_— 


“ee ee “e 


’ rae ft r - 
to heettquoa. jnomseeval Igjot To sot 22932 0 sgat T9V6, ont, zona xg 
; ‘if ep 
soett of3 ...¥ Some .f Yreewhaz +08 omi2d tipi roruild i x? ihomme? | ai 
. 5 8 f « a + 3 al 
entteh af .t yttbommen [atiqes 20 bea taquos Aoote Letiqas late? 343, 
a 
‘ w : 


oa 


eran i me ee 


ton Ese oR... Ted 25 Stak roam sia Acie fartaee sa? ws oi 
hb wot Kos J 29 of? uh estate ko aolteeecigces benkersgee 
" 


rik ts .t Vtieubat ose +0? - pede iqugoas 


ra 


,26IGiI99 » doinw Tedkn ® goue i e623 Te ae ashe, Sas =2ua rages 
- 
Awiteg awit avis off ai +. aeoe0bK eu Jugqet on 2b awe” 
a 
oa of yom en@itcagrion [erhars 55 x29 me S02 Bo net 9 3 f1¢9keD 


id = 
— 


ontted tab | 


fo ~ 
P ot ergce RE cael Kee oo oe a “(6.43 


| setdw wee tats % 9 98 * if ) 
& 


Lert Inoaois he 
ei Gagtely “f saete eatoay a et as * & =f 


Th es 
i seo ate eT i bes Sasiogatt ery a é TL 


FE erin: Sait ee. - 


a. 


€ ="an*i"x n Vector-of*ones 


L = an n x n diagonal matrix whose ght entry on the 
main diagonal is Le 


The vector of total investments for all industries in period &% is 
defined as 


62.205) 


Diagonalizing and inverting the elements of el, yields the matrix 
(eI) whose elements correspond to the denominator of equation 


i2el.0).) inen fOr any period © the matrix of investment shares is 


ere.) 
thie 4i22H ‘ta! Ing 
k k k 
nF Let ¢ a Ti 20 J ing 
Byylel,)i ss 
+ Te : 120 nn2 
bs Tiie a T5230 . in& 


Recall that the aw element of y is 


(2.255) 


rep) 
Given matrix (2.2.4) it follows that the matrix of all tine? Lic 
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The matrix of capital stocks, S, for some period t is then seen to be 


02.207) 
Faptg let, lithe s 
S= = Le fel. ]?he Sipeay 
m a=] Q Q 
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Augmented to the current account data for each firm is that portion 
of each type of capital it employes which depreciate during the given 
time period. For each type of capital i and each firm j the augmented 
quantity is ai It follows that the matrix of capital corrections 


ie 
a 


to be augmented to the current account data can be written 
. te es ae ie 
pet ovatfel led. } Ig ded Site Vultee -YueSle (24268) 
a m =] 
2.3 Combining the Capital Corrections and the Current Account Flow Data 
2.3.0 Balancing the Capital Corrected I-0 Table 

The eis elements or the ma cri x L7s (equation 222.9) Tepresents 

eth ; : pave shag wh Se 
the tlow Ot the i. capital commodity utilized by the, j using 
industry in some ycoar,. Hence the matrix L~+s corresponds to the U 
matrix of the current account transaction data. 

Note that when the capitai flows contained in L-ts are added to U 
the row sums of U, including final demand, will yield a value of output 
for commodities comprised of both current and capital account trans- 
actions which is greater than the output of that commodity for the given 
year. So that this does not occur, and so that the row sums of U and 
the column sums of V will be equal, the total capital flows for any 
commodity contained in pis are substracted from the appropriate entry 


in the Gross Private Domestic Fixed Investment component of Final 


Demand. Hence the capital commodity portion of the output any 


commodity can be thought of as serving two purposes. First, it goes 
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to replace depreciated capital. Second it is used in the production 
of future years output. The flows contained in Ls are seen to 
represent the depreciated capital. The investment values remaining in 
the Gross Private Domestic Fixed Investment Component of Final Demand 
correspond to capital used for production in future years. 

A second problem arises in adding tts and U since column sums, 
including value added, will now be greater than the actual industry 
output for the given year. A balance can be obtained by subtracting 
off the respective column sums of L-+s from the Profit Type Income 
Component of Value Added. This component of Value Added includes 
Capital consumption allowances. Conceptually the elements of each 
column of L7's may be thought to represent this capital consumption 
by type of capital commodity consumed. The divergence between the 
total value of capital consumption by any sector as seen in value 
added and the column sums of as. LS abi ra ULC Out heetactat nat 
capital consumption allowances in value added are based on tax code 
allowances that measure depreciation due both to declines in useful lifetimes 
and declines in market value. Depreciation values in matrix tts are 
based upon declines in useful lifetimes only. 


2.3.1 Trade Margins, Transportation Costs, Finance and Insurance 
Charges, and Dealers Commissions 


In the capital flow tables, flows from BEA sectors 65, 69, and 
70 respectively represent transportation costs and wholesale and 
retail trade margins, and finance and insurance charges incurred as 
Capital goods go from producers to purchasers. In addition the flow 
from BEA sector 71 represents dealers commission on sales of new 


structures. Unlike capital flows from other sectors these flows 
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represent payments for services provided in the year transactions take 
place. Since these services are provided only in the year the trans- 
action takes place, accounting for them in the capital corrections 
matrix L7tg' 4s inappropriate. On the other hand accounting for these 
services in the current account flow data is appropriate since these 
flows represent services utilized within the year of purchase. 
However, only the fraction of these margins, costs, charges, and 
commissions which corresponds to the fraction of new capital goods 
allocated across the current account flow table should be included. 

In the current account flow data when trade margins, transportation 
costs, finance and insurance charges and dealers commissions are 
added to the value of all other intermediate inputs, the value of 
intermediate inputs paid by the purchaser is obtained. For capital 
commodities purchased in that year, the current account flow table 
shows trade margins, transportation costs, finance and insurance 
charges and dealers commissions in the final demand sector Gross 
Private Domestic Fixed Investment. 

In the capital flow tables these margins on capital goods are 
allocated to their proper sector so that column sums represent the 
value of all capital purchases as paid for by the purchaser. 

When the capital corrections are made the margins associated 
with capital commodities should be allocated to the appropriate using 
industries. As discussed *in»section 2.3.0, for any value of capital 
commodity shown as absorbed by some sector j in the capital corrections 
matrix bts there corresponds a deduction of that value from the final 


demand sector Gross Private Domestic Fixed Investment. 
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Note that the aed column sum of the capital flow table for any 
year, less margins, costs, charges, and commissions, represents the 
value in producers dollars of investment in all types of capital 
goods purchased by the ee industry. The pee column of the matrix 
L145 represents the value of the cia industries capital which has 
depreciated. By the assumption of section 2.3 concerning replacement 
Capital, the ratio of the column sum of tts to that of the column sum 
of the flow table (less margins) represents the fraction of new capital 
absorbed by sector j which is depreciated. This ratio will also serve 
as an approximation of the fraction of margins, costs, charges and 
commission associated with the capital flows in the capital corrections 
matrix. Define the matrix I as a matrix which wiil strip out the Yrows 
of those sectors not containing margin, Costs woharpes. and commissions 
in the capital flow matrix.* Define the capital flow matrix for some 
year t as C.- 

Note that 


eS ESB: 


rt 


yields an n x n matrix of zeros except for those rows which contain 
margins etc.** Similarly, the matrix product (I-I_ Jc, strips the 
margins etc. from the matrix Ci: 

Thre isa le xen jematrix of ones then 


Creel) e(I-1,)¢, 


: © Fide! Sethe west tS nee a ha had Ale le oe La! Da Ree eee 

I_ is similar to an identity matrix with ones along the diagonal for 
rows to be left in and zeros elsewhere. 

kk 


These margins appear in ERG Sectors 69, 71, 72, 73, 79, 80 and 81. 
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represents a (1 x n) vector of column totals of the capital flow 
matrix Cc. with margins removed. These column totals represent pro- 
ducers values of investment. The product 


Pp gt RD 


yields a 1 x n vector of column totals for the capital corrections 
Matrix... Post, mil tiplyingathe diagonalizedavector (2.3.1.3); .by<the 
inverse. of, Lhesdiavonalized vector.(2.. 5.122. )syields the matrix of 
fractions of new capital absorbed by each sector which is depreciated. 
TnLS ‘matrix ss, Called -F,.1 ..¢. 

(2, 3..:1.4,) 
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From this the corrected margins 


account flow data are defined as 


: eg —_—_——— 
anise fh =i . -1 
Wee ecegie asiete (I-1.)C.} 
or 
Mee= i CPP 


2.3.2 Implementation of Capital Corrections 
Given these considerations the estimation of the capital corrected 
epsilons is»an easy matter. References [14] pg. 7 defines energy 


*- -1 
intensities as ¢€ = uae eres) Bis 


co 


Definitions of these matrices are given in reference [14] pg. 5. 


There it is shown that B = Upiae 
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The capital corrected U matrix can be defined as Ue = S( UCD S+M). 
Substituting U. for U, the capital corrected energy intensities are 
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3. USING THE CAPITAL SHARES Sere TO FORM A PRICE INDEX FOR CAPITAL 


UL PAGES EAUIRE am! aan oie. ee 


The determination of a price index which reflects the change in 
value of capital services provided by the capital’ held by some industry 
with respect to some base period is considered in this section. Given 
the large number of industries involved in the BEA input-output tables 
the procedure here described is straight forward and hopefully 
captures enough of the relative price differences between the capital 
stocks held by various industries to be meaningful. 

Under the assumption that capital purchased in a given year goes 
koereplace depreciated capital and to fulfill the needs of futume pro- 
duction, a reasonable price index corresponding to the capital stock 
held by some industry is a weighted average of the price indices of the 
components making up that industry's capital.* In section 2.2 the 


matrix of capital shares was defined as 


ab 


ds ia tou 


where te; represents the traction ofathe capital. stock of industry j 
comprised of capital of type i. Formation of a capital stock price 
index for some industry in a given year can then be achieved by 
weighting the industrial output deflator vector for the economy in that 
year by the appropriate seelesnitt of y and summing the result. (That is 


forming the dot product of the appropriate column from y with the 


Use of industry output deflators to measure capital costs are likely 
to overstate the price of capital due to quality changes in capital 
commodities. To correct these indices requires a correction factor 
which, to my knowledge, does not exist at the level of disaggregation 
considered here. ‘However, in principle, output deflator formulas are 
designed to remove quality changes from prices in forming price indices. 
See Engerman and Rosen [NBER, 1980; pg. 158] and Young and Musgrave 
[NBER 1 980,pe. 414. 
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industrial output deflator vector for that year). 

The aggregate price index used to measure the flow of capital 
services will not be the same as the price index developed above which 
COpresponds tomthetstock of ‘capital held by some industry. This is 
true because the flow of capital services is a function of the life- 
times of the various components of the capital stock. In section 2.2 
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Pepresents the cost’ share ot the ie capital input to the production 
process of sector j. The set of all. cost shares can serve as weights 
to develop the aggregate price index of capital services in the same 
manner as the weights used to develop an aggregate price index of 

the industry's capital stock. 


These weights will be constant for each year since 
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The matrix of weights to be used in forming the price index of 
Capital ™services is 
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is the 1 x n vector of price indices corresponding to the capital 
services provided by the capital stocks of the n industries of the 
economy for that year. 

Finally, the value of the total stock of capital consumed in any 
given year by an industry given its total stock of capital in that 
year can be determined using the equation 
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where D. represents the total capital consumed by industry j. This is 
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true since 
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Da= See 
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For all industries these values can be found in the year in question 


using the equation* 


4. DATA 


4.0 The BEA Capital Flow Tables 
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See definitions (2.2.2) 
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The investment data needed to form the yearly investment matrices 
utilized in section 2.3 are found in the BEA Capital Flow Tables which 
are constructed for input-output years. At present, three capital 
flow tables exist corresponding to the years 1963, 1967, and 1972. 

Capital flow data exists at two levels of aggregation for these 
years. Sources [5] and [6] contain flow information for over 100 
types of equipment and structures to approximately 76 using industries. * 

In sources [8] and [9] capital commodities are aggregated into 
39 and 43 commodity groups for the years 1963 and 1967, and 1972, 
respectively. A listing of these commodity groupings and the differ- 
ences between years is contained in Appendix I. 

Although capital flow tables are highly disaggregated with respect 
to the type of capital commodities flowing to particular industries, 
the level of disaggregation for absorbing industries is fixed at about 
76, corresponding to the BEA 85 order data since some industries 
absorb no capital. Conversations with Paula Young** and descriptions 
of data availability in sources [5], [6], [7], and [8] confirm this. 
Hence capital corrections may be made only at the 85 order level which 
is equivalent to the 88 sector ERG model. 

4.1 Description of Data 
As with current account transactions the elements of the capital 


flow table are in producers' prices. That is, transportation costs 


i For 1963, 1967 and 1972, the number of capital commodities are 117, 140 
and 150 respectively. The number of absorbing sectors for those years 

are 76,: 76, andi/i7.))) The difference in the number of capital absorbing 
industries is due to the separation of Restaurants and Eating Places from 
Wholesale and Retail Trade in the 1972 study. - Also, in 1972, New Construc- 
tion and Maintenance and Repair Construction are aggregated into one 
absorbing industry. Sector 74 in 1963 and 1972 contains no data. 


** 
Inter-Industry Economics Division, Bureau of Economic Analysis. 
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and trade margins involved in getting the commodity from the producing 
to the using industry are not included in the prices used to determine 
values. 

As noted in the 1972 report ''New Structures and Equipment by 
Using Industries, 1972: Detailed Estimates and Methodology" (pg. 1), 
the capital flow tables show the indsutries acquiring the capital 
commodities for their own use. This is true for the years 1963 and 
1967 also, although current account data for those years was presented 
in an industry-industry form.* Hence the data contained in the capital 
flow tables corresponds in nature with the definition of the current 
account U matrix in that the commodities absorbed by industries are 
shown. Of eee for the capital flow table the commodities in 
question are Capital goods.** 

The capital flow tables expand the information contained in the 
final demand sector Gross Private Fixed Investment. As shown in the 
chart below, the capital flow tables disaggregate the purchases by 


investors to show flows of new Capital goods to using industries. 


i a ee 


*See "Interindustry Transactions in New Structures and Equipment, 
L2OLs GDS sao t 


**Exceptions are BEA sector 65, 69, 70, and 71. Flows from these 
sectors to consuming sectors represent margins and commissions. See 
Appendix I and section 2.3.1 for a complete discussion. 
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4.2 Compatability of Data Retween Input-Output Years 
Several accounting changes have occured in the development 


of the 1972 BEA Capital Flow Table. These changes are discussed in 


detail in Appendix IV. 


4.3 Capital Stock and Depreciation Data 

Capital stock data for input-output industries corresponding to 
BEA industries absorbing capital commodities is contained in reference 
[9]. Capital stock data for several sectors comprising the agricultural 
sector and the Construction sector of the economy are aggregated and must 


be disaggregated to match the level of disaggregation found in the capital 
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flow tables. This procedure 1s discussed in Appendix II.* The value 

of capital stock for 1972 in 1972 dollars is shown in Appendix I. 
Lifetimes used for depreciation for aggregated capital commodities 

are also contained in reference [9]. These lifetimes are shown in 


Appendix I.** 


4.4 Industrial Output Deflators 

industrial Output Detlators sare available at the required level of 
disaggregation on the BLS computer tape entitled "Time Series Date for 
Input-Output Industries" for the years 1958-1979. These deflators have 


been aggregated to conform to BEA definitions by the Energy Research Group. 


*Agriculture must be disaggregated into Livestock and Livestock Products, 
Other Agricultural Products, Foresty and Fishery Products, and Agricultural 
Forestry, and Fishery Services. Construction must be disaggregated into 
New Construction and Maintenance and Repair Construction. 


**Lifetimes are also presented by Young and Musgrave [NBER, 1980; pp. 25-6]. 
The major source listed by Young and Musgrave for these lifteimes is the 
1942 edition of Bulletin F issued by the Internal Revenue Service. 
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5. RESULTS AND CONCLUSIONS 


Table 5.1 shows 1972 energy intensities without capital corrections. 
taples +2 cOltains the capical’corrected energy intensities. Table 593 
shows the percentage increase in energy intensities using the 1972 un- 
corrected intensities as a base. Table 5.4 contains data on the average 
increase in energy intensities for energy, non-energy, and all industries. 
Several industries showed percent changes greater than 100%. To avoid 
an upward bias in average percent changes, averages were recomputed 
leaving out percent changes greater than 100%.7 

When extreme values are accounted for, it is seen that the average 
increase in nonprimary energy intensities range from 5.87 percent to 
26.66 percent for energy producing industries and from 12.05 percent 
to 21.42 percent for non-energy producing industries. The average 
percentage increase in primary energy intensities is 1.32 percent. for 
energy industries and 13.59 percent for non-energy producing industries. 
Assuming that the theory presented in this paper represents a valid 
method of correcting the current account flow data for capital depre- 
ciation, these data as well as the actual percent change in Table 5.3 
suggest the importance of accounting for capital flows in the estimation 
of energy intensities or in any other work where the value of all 


inputs into the production process are important. 


Isuch changes occurred in four industries. Large percent changes are 

not unreasonable for highly capital intensive industries. Three of the 

four industries showing percent changes greater than 100% are transportation 
industries which are highly capital intensive. Unfortunately, disaggregated 
capital flow data for the transportation industries do not exist, hence 

the large percent changes may also be due to an inaccurate method of 
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The methodology preseiuted here provide a simple means of determining 
the corrections to the current account flow data (U matrix) in any 
year since all that is needed is the vector of capital stocks correspond- 
ing to the industries under consideration. The matrices necessary 
for the computation are not presented here due to their large size 


but are available from the author upon request. 
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NON-CAPITAL CORRECTED ENERGY INTENSITIES 
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Table 5.2 


CAPITAL CORRECTED ENERGY INTENSITIES 


SECTOR 
COAL MINING 
CRUDE FETRO, GAS 
FETRO REFIN FROD 
EL ECTRIE SU eke 
GAS UTILITIES 
LIVESTOCK 
MISC AG FRODUCTS 
FOREST FISH FROD 
AG FOR, FISH SER 
IRON ORE MINING 
NONFERR MINING 
STONE CLAY MIN 
CHEM MINERAL MIN 
NEW CONSTRUCTION 
MAINT, REF CONST 
ORDNANCE 
FOOD 
TOBACCO 
FABRIC & MILLS 
TEXTILE GOODS 
APPAREL 
FAE TEXTILE FROD 
WOOD FRODUCTS 
WOOD CONTATNIERS 
H’HOLD FURNITURE 
FURN, FIXTURES 
FAFER FRQDUCTS 
PAFEREOARD CONT 
FRINTING, FUBL 
CHEM FRODUCTS 
FLASTICS 
DRUGS, TULLE, FREE 
FAINTS 
FAVING 
ASPHALT 
RUBSER FRODUCTS 
LEATHER FRODUCTS 
FOOTWEAR 
GLASS FRODUCTS 
STONE CLAY FROD 
FRIM IR,STL MANU 
FRIM NONFER MET 
METAL CONTAINERS 
HEATING ,FLUMEING 
SCREW MACH FROD 
FAB METAL FROD 
ENGINES, TURBINES 
FARM MACHINERY 
CONST, MINING EQ 
MAT HANDLING EQ 
METALRKORKING EQ 
SFEC IND MACHI 
GEN IND MACH 
MACH SHOF FROD 
OFC, COMPUT MACH 
SERVICE IND MACH 
ELEC IND AF'FARAT 
H’HOLD AFPFLIANCE 
PRBCRE GH Ea 
R-TV COMMUN EQ 


COAL 
1.0115 
©0543 
Se 
1.4037 
+0108 
12661 
he 7 
8464 
103806 
46355 
30237 
Pha hy BP 
38734 
13460 
8408 
15196 
12804 
6121 
25701 
21378 
13703 
LA Gs3 
ale} a bal 
14838 
14675 
Letot 
34633 
LOS 
LS 7) 
fe Bere 
38907 
12813 
20487 
26585 
17104 
OZ 
16069 
ios S 
16403 
aa, 
97483 
3 ee aR 
aye oa 
34609 
35964 
30398 
Z2ATD 1 
209209 
2U064 
23105 
abet ates 
19443 
23551 
19498 
a Ws in be 
LUZ 2 
19610 
21526 
18895 
11168 


CRUDE 
morse 77 
abelian 
1.0695 
1.5102 
1.0804 
790390 
68181 
TeuUe 7) 
grow, 371 
103209 
PALL 
83617 
Zana 
Aoast 3 
46243 
ZO7ES 
4001 
24268 
82720 
SL 
oi ee ha 
95703 
Acie 7 
toy Ota 
38528 
SUE Ry 
109290 
70060 
33480 
2397 849 
178648 
eee 
1035671 
3838675 
338055 
70894 
63527 
38932 
FAME SIS 
100163 
84507 
GO277 
GlLees 
ao Liat 
46570 
tT fod 
35906 
SOdieiat 
S4ga7 
34909 
Si7iG2 
Ske UG Fe) 
36570 
340 74 
26953 
S677i2 
37276 
40846 
37259 
25760 


REFINED 
©0075 
°0075 

1.0828 
6600 
60153 
29986 
38634 
61461 
26156 
31561 
GYR ple 
SUAS 
60726 
28476 
36426 
rie rata 
Fay Ee A, 
T3497 
abate, 
339.23 
20102 
Zag ot 
26426 
ZE639 
VAG 
T6422 
aaleers 
32833 
1782: 

7 7a. 
70820 
19804 
40468 

3621976 

EM ayia Ute 
ZAG L 
27676 
71 BA 
UO Fie 
S5367 
27850 
339356 
FE ESV) 
NOPE a ee 
17627 
18391 
TaAGoo 
13615 
12999 
13720 
a Oyama leat 
EAS 
14028 
13049 
12084 
DU EO 
14844 


ccc 
i Uae ralp%e 


14830 
LLLG?Z 


ELECTRIC 


-0031 
»0020 
+0073 
1.1395 
+0045 
ape be) 
3398 
3044 
4408 
Ws 
16136 
10008 
De OAT 
4036 
2822 
eoew 
7011 
2477 
113646 
9191 
63357 
77&6& 
ee hed 
3828 
BI4.0 
vt4Z 
11526 
TiS 
a7 es 
Voda 7 
13604 
AGLA, 
7807 
730% 
PaO 
8322 
ahat 
eS he 
8240 
AA 
WEG Hehe 
228393 
9034 
7889 
738352 
TET EESSN 
6267 
Si outs: 
3703 
voi 
a ea Eo 
DAT 
6109 
3716 
4866 
O227, 
7029 
6415 
6313 
4342 


1 


s 


GAS 
0054 
- 6082 
+0643 
09264 
21095 
19338 
BdO? 
14806 
19440 
PNET © 
S8ao9 
35389 
85706 
17996 
13183 
abe 
ZS3e 
10045 
41349 
40703 
ZLB a7 
28080 
23580 
A aa 
20139 
24485 
Doo bs 
36744 
20100 
26164 
BAZ 2 
26309 
WET, ABE 
31774 
DIP LE 
36171 
Blog st 
19493 

27-36 
66481 
DoIDa 4 
62667 
37470 
Scie 
DLL T. 
e}itayabal 
2uS74 
22743 
22396 
21664 
eat 
ZLL6S 
Zoe, 
21476 
LATO 
PAI AS, 
FP STG LA 
ZAB99 
24000 
14675 


FRIMARY 
1.0268 
1.0457 
1.1693 
3.8731 
1.1729 

69343 
87445 
SOUS7 
63376 
UGGS, 
teh 0 
Paley tia ID 
Bvse44 
Ot le 7, 
61674 
48902 
OtFU? 
So Scho 
LO ae 
Pi23a9 
65766 
SLSo7 
69160 
65262 
38333 
66358 
WayCslait, 
100207 
IU2ZI96 
plan aha 
235596 
7st 
aL Gilet Ace 
at tes aoc 
427368 
100099 
86837 
SaVAEV 
ITBsZ3 
ass Os alla 
194889 
Wc (acre 
Desist oa 
Die oiaat 
90183 
B7 871 
66933 
66979 
66125 
63343 
36794 
61219 
66114 
Sy tives 
AS6g4 
63567 
63436 
68859 
Ot S74 
Wheetaaes 


uel ree é 


$42 sidaT 


entire evariil young entail AATT FAD 


WOLTAIRAOD JATIIAD TIM 2A0 7842. 2 

Yarn tTn ta? YOATOSIA GSATIER  .3GUaD A$ ‘ aoTaze 30000r 
bo ene es : Sora. are Oviwnie: JA cot 
STEM. ryue.z eh Tao Bat34 ann = aR 
ROG. SPsGet SPAQ. co. wisaa ners ie 
f Pa as AGaws Soler Wea. t ATTY. JTATIRIA 0 
ONci.k Cdd-d BPR, Eeeo POON«, O60. 2alt2utyTy dA 2One 
EhGee BRET: “ie? saves ALOR LsaGt n2I0Teayi. 8 86=—-s ak 
bPa lh Paes wee Pease s0i3e Bees erTougors OA Gain  20E 
cee D4YSF2 be larte Sanes + dbo ora? HEIR TEan8% ote 
“cca ree 5 Obi S2tAS POOAP 2oner AS. 4259 . 904 24 sop 


Ld 
‘ 
on 
- 
nw 


Al BREOS etr  jagle ose “dear SMTHIM DX) MOAT 062 
cen. Nelet ag hss Sec6: A Tec JHIMIM ASSAM G44 
SACI) a0 2s . S308 “ha Suses WIN YAS I40TS eng 

é 4 Pasi. as G Petes “rn JAABHIN BGG igor 
si? se a re 4 f > Dates d Ori Dur aur ee. le GOrs 
r i ™ ALP2 erga 23 Tak) Win «THIAM. DESE 
: , aia basar EGVSs ert ‘s0eeKiaD SORt 
; Sy d pogst 2og3 aon 6g 
PhO ae ghey 6% rgbe GAOT vec: = 6 
pi rates 2inIh A STAGAF 9GSt 
. 8 eres e4000 BsLTxX31 eo! 


Ms COE , he oe Pat eyter SUAA FRA 13a). 
is wtys ema OES SeVES Bets Ouse EATT RST da goer 
be b4 oy mes ie yraAt Tere (rhe eraucors 2agn gogs. 
SA ua pas r BEES rsoae Cee e - be LETHOD coon. ObFS 
Clee E255 f att ARE 2uael a rr4Mauds. ca oace 
GMed te? 4 cree erase eee 22AuUrkt4. “ee |= BES 
Need | eUe . it 6‘ }eee WEietur HTAse Aue t aa | |6oeS 
Tak OL f yt ate Ao% Les Tuan Qaroemtasa4s ores 
) 240% ,O4TTUEAY gee” 
7 ea | , nie aTOuGaas, 4a TAS 1 
S| UPA ox ene, “tee sarréal4 sah 
: » ues erac) 


” ry) “5 7 J 
: A‘ ary » Sj é:68 2397 JLOT .a0—AU aor? 
‘ Cogs : “ihe To F “Te IAy gn 
2c ae or U6 , WALVeR = RAE 


; ELV vir GAahe BSG Ot foi ts TUAHFRA foie 
OE Th yy Shoat ae S| PsyD ? x et QTDUCIAe Qin Fin aurt 
at PTRLE pers a laes (gz VANwd 2TIVIGR4 Hantass 86a 

OB j Cher Pers Move: | Ghee PFRANTBOT CE 
Sur? evn ee) COOL .eoa9 hes vf ee eri B BAS seal 
Trg ‘ ce Ty Tage S190t  FaUe Guwt tht Beetle oo 45 


! ‘ Por Cees i ' yreny JOM Jte.Kl WE ogie 

sXe te 8 dO LE veive greece (He 77° Maa = =869Onet 

ii. @ . <i LL de vince aR TAI HG 14134 ove 

: POLIS : Re: rere HAZME Ee DE TAS oour 

td <a Oxitar Pg is UAq Hose wee 86a EP 

tj \% FURR E | te grove COWS. JATRH Gert aoc 

f a) Aly Peat b0OGr VES fee 2 i) Bite STB Ay. 

WANG ee) hag OF be A 7 hy ES arnan, MAN 86h 

zug ae os eat? Prey “Tare Casah Wa wanly wrevner G0ae 
Ch6 Pabts Bee eens tere Bere US) Geu2enay sel ‘ 


vat save ve: 4 Feses  QAle ) SeRee) 3 2 aT 
sin) | 6fbLeS |. ae Osret Core reel ‘ 
reizeaad © Les Ui 6: | eve (2288 
<Pee Oters aed witr: Shbe eave 
fd ot aoae oCthr  Cireh Dies 
cence «6«6OCtSR OREO veert shied Sexes 
surte @Naes ays fP3Pe) = aN OO 
{ais C832 Fare ScErs «neat pert 
res 60005 Lute oeoe: unre: «| eeBR 
ugese Seart - CFG aolir Deep | RAE 


, : : 
F aren 

“ ; x i ‘ Al 7 
Wins Pde ie. 


28 


Table 5.2. (continued) 


3700 ELECTRONIC COMP 14604 sa 3y. 14816 657 5 20534 9346673 
7800 ELECTRICAL EQUIP TS a6 40768 15696 Ferd PREIS Bh 63735 

5900 MOTOR VEH & EQ BePiZ 36948 LAZZ TS. Brey LLL 29 657 32 
60900 AIRCRAFT & FARTS 135694 PLAT Wi 12100 IG17 15711 AGL31 
6100 TRANSFORT EQUIF FN LIS) 38567 146806 73074 Baer, 65800 
6200 PiNOl= GAGS SRS L284 30401 13031 9628 W/E 48284 
6300 OF TICAL SUFPFLIES era; ELSI) 1c) 13507 Vie 17905 sae tot 
é400 MISC MANUF ACT 15864 eet Loos coh s We 23197 oe f= ar 
6501 RAILROAD 9973 TZVGL 61488 SiOz DRG Rahal 88787 
6502 LOCAL TRANSFORT 8671 42642 32238 3853 12120 76410 
6503 MOTOR FGT TRANSF 6776 44802 BV tS: Z430 veciasa II98S 
6504 WATER TRANSPORT L370SMal6rco2 Sewoges 7 SS49 BLISt 97 70S 
6505 AIK TRANSPORT St Ot Lo ot ted ee a/c 3504 LOTS Mec) Serco 
6506 FIFE LINE TRANSPF 16687 9862 36048 9938 30705 ey tet 
6507 TRANSF SERVICES 8998 38521 Ligeti Oe 3631 LIt6 eee: 
6600 COMMUNICATIONS 4632 12289 FLL Vin Page} i SAS: isin ke: 
6700 R-TV ERGADCAST 7A 132. 10335 4326 9320 20679 
6803 WATER,SANIT SER 8581 HU oe BOL Sg 3340 1455 Sages 
6700 WO Behe ie dil bs 6414 22018 14106 3a05 8723 Bly aot 
7000 FINANCE INSUR 4670 LD) at DLT £ 2418 6ag1 ALPE REAL 
7100 REAL ESTATE Aaa Wega | 7734 heii L101 3401 11008 
7200 POTTER S yeh oe ok 10016 31986 MALS 4S. Men IG, 46598 
7300 BUSENESS (OE RVTEE By han: 18500 10357 Fae 8218 26307 
7500 AUTO REPAIR TL /G 5S) Pape jal Deel aks: 3952 13943 41o8t 
7600 AMUSEMENTS ie 24240 12483 3706 11806 355603 
7700 MED, EDUC SER 8061 26127 males 5) ifex: 13768 38331 
7800 RED GOVTPENTERE Seo 7 18375 PUEAG 1815 7685 2a 7 diet 


7900 ST,LOC GOVT ENT FITA 40515 22820 3734 Bh CAE PAT f 33062 


oe 


‘Sees COPe) ene ' T2AQUAOAR VT-# Ota 
; ae , 
{vyts asec reer - ATE a5, €SZTOH os, 


sMEe 6 BSER be WANTMY WOO Maa 


Se age a al 


7 Pe er 


‘mod DIMOATIaa ata 
ae aavor bern! §IVOGR JATIN avec 
steps PAVSE eooe v3 £ way AOTOAR nove 
fOr ‘2SOUS PeAE CTs" Y TUAASGAIA o9G4 
59d! to "BF ENS Pe Io? 7T TE NenaAy ‘OOTA C, 
: gery we "TH9ID3 AAG 00Sa od 
i cALITVG JAOTTSO 6s 
F TAA*MAM Sete. bes or 


Veter wre sd ah’ 
age 
7 BSE NAGAR ITAA Eb%s 


KYLA 


Tab rye TOMER AAT eae 

RPP TE Darr vets VEMART TI) AOTOH Eves 

wd Cra 1eHe al Cuvier rad TWA, Wat Ate a a 

Sci\G: GHFPEL SAG TROTAWANT ALA i Pt 

HFEOSE ' ,Qe uf ve i FQUA Wi wr 7 rw ones , e4 
S®NS tVeae BeFu TAIZVARASs HAWAAT yare 
py eNLSE ‘Rae IMOTTALIMUMNOD §6 Saas 


'TlOFr <« rare ABA [lw ARTAW RIOS 


VOLer erg2s Ue ar, AT JAI 84. 208M bers | 
evi PSPs otur SUES. DANE: «eget | 


LAS REXY (Ses STATI. 1030 =6GOER - 


i 866f0CSt -eeEE 3I1IVIAR SRILA ~ Gaey- 
iis: jeely “evxte ATAT I OTUA~ | 
vans | SRAGRaBUNA 

Citas hdd ; "32 0003 , O34. 


ciceP FTCS iy TVG We Te A 


AAAWNe 


so 
~~ SODONG 


12 


29 


Table 5.3 


PERCENT CHANGES IN ENERGY INTENSITIES 
DUE TO CAPITAL CORRECTION 


IOCOOE 


700 
B00 
3101 
6801 
6802 


100 
200 
300 
409 
300 


600 
900 
1000 
1100 
1200 


1300 
1400 
1500 
1600 
1700 


1800 
1900 
2000 
2100 
2200 


2300 
2400 
2500 
2400 
2700 


2800 
2900 
3000 
3102 
3103 


3200 
3300 
3400 
3500 
3600 


3700 
3800 
3900 
4000 
4100 


4200 
4300 
4400 
4500 
4600 


4700 
4306 
4900 
9000 
5100 


SECTOR 


COAL MINTNI, 
CRUDE FETRU, GAS 
FETRO RKREFIN FROD 
BEGG TR EGeU Tent 
GAS UTILITIES 


LIVESTOCK 

MISC AG FRCDUCTS 
FOREST FISH FROD 
AG FOR, FISH SER 
IRON ORE MINING 


NONFERR MINING 
STONE CLAY MIN 
CHEM MINERAL MIN 
NEW CONSTRUCTION 
MAINT, REF CONST 


ORDNANCE 

FOQD 

TOBACCO 

FABRIC & MILLS 
TEXTILE GOODS 


APPAREL 

FAG TEXTILE FROD 
WOOD PRODUCTS 
WOOD CONTAINERS 
H“’HOLD FURNITURE 


FURN, FIXTURES 
FAFER FRODUCTS 
FAPEREOARD CONT 
PRINTING, FUEL 
CHEM FRODUCTS 


PLASTICS 

DRUGS, TOIL PREF 
FAINTS 

PAVING 

ASFHALT 


RUGEER FRODUCTS 
LEATHER FRODUCTS 
FOOTWEAR 

GLASS FRODUCTS 
STONE CLAY FROD 


PRIM IR,STL MANU 
PRIM NONFER MET 
METAL CONTAINERS 
HEATING, PLUMBING 
SCREW MACH FROD 


FAE METAL FROD 
ENGINES, TUREINES 
FARM MACHINERY 
CONST, MINING EQ 
MAT HANDLING EQ 


METALWORKING EQ 
SPEC IND MACH 
GEN IND MACH 
MACH SHOF FROD 
QFC, COMPUT MACH 


COAL 
014 


55.02 
27.83 
1.82 
135.78 


Fidei e 
SA dae 
47.72 
533.84 
2.08 


21.78 
290.36 
19.464 
WS ercrae 
Seely 


10.48 
30.84 
30.15 
41.31 
12.88 


13.76 
2,80 
Lo Sanat, 
19.85 
13 49 


SaDsenrs 
9.83 
13.74 
20.02 


10.26 


10.37 
16.17 
13.44 
11.91 
21.21 


ib betl 
18.52 
15.90 
16.95 


9252 


3.49 
8.23 
6.70 
6.49 
6426 


TA 
8.10 
7.38 
7.37 
7.88 


9.81 
Feo, 
8.37 
9.43 
15.01 


CRUDE 
22.60 
+34 
°69 
C Prin pt 


1.32 


25.05 
10.92 

7.68 
17.49 
11.02 


Lowest 
9.54 
3+06 
7-19 
+81 


ae 7. 
14.43 
12.43 
6.72 
6.43 


7aeF2 
Voge 
9.38 
11.85 
9.85 


9.34 
5699 
7.85 
11.56 
3-14 


4.26 
7233 
4.89 
1.42 
Lie zee 


6.52 
8.37 
8.94 
5.65 


6-43 


8.32 


222 
ReA3 
9.23 


9.84 


8.91 
11.53 
10.53 

1.05 


10.469 


2.18 
pale 
10.96 
10.91 
13.74 


REFINED ELECTRIC GAS 
Lon UV 2.00 act 
SAS 2s 2b Ka 

35 15.04 6.02 
ONAA +77 3+66 
77-498 69,51 066 
18296 937.27 “S873 
Bia 277 17 od 2 
Phen cin eure aaah enki: 
USNs Yeates aca 
18.75 8.47 7-81 
Lite 2 mel Ore) tel Gieg 
é.81 ee? hes 
ee 9.70 3456 
Diet Seteeu7 NO «23 
3-46 16.18 12.37 
T2076 Bickers alinicss ls 
13.61 20.08 3063 
P0305) Sl8so1 97 «20 


ZORA Fal? 7433 
ems 8.41 7-00 


8.28 8.31 8.41 


8.51 8.31 8.59 
8.01 12,04 10.86 
LO elise ele Oa 
9.90 10.33 10.31 
DOOM L Oe 17 8.43 
3+82 to 6.10 


reeeohey | AW yer: B.16 


P62 e404 


11.99 


6.05 7 o2Z 3647 


4.96 8.41 east 
9.53 2.00 8.08 
6-01 10,08 5.89 
+87 2-63 6-43 
093 13.90 6.27 


7.69 029 6.97 
sini, ALE seta 9.18 
9.41 106.48 9.44% 
13.34 Oe AS 3+76 
8.52 10.80 Dea 


ns Wasp WV 8.31 6-81 
9.62 4eai 5.89 
i iz 9.37 8.38 
iol Bea 8.59 TARE! 
2-20 8.63 8.47 


babs ejay 8.49 7-49 


Sieh 9.76 
EIS PS 


WE ey? 


10.24 
10.48 8.94 
10.69 9.30 


Z2eSz2 10.04 9.28 


14.73 10.46 


10.57 


11.68 9.95 Fett 
13.43 Fie tt 9.35 
13.33 CARED 9.38 


M4.29  i1s35 


13.39 


FRIMARY 
°40 
653 

1.01 
2.70 
1.94 


2.38 
15.07 
10.97 
23.14 
11.13 


T7 iz 
11.71 
6.85 
8.461 
76735 


10.88 
7 ici: 
£5 661; 
7 hike 
771 


9.13 
9.01 
$i.s3s 
13.64 
10.77 


9.57 
6.971 
9.17 
13.36 
4.18 


3°38 
9.22 
6.31 


a ee 
en 


2-48 


7.48 
10.37 
10.43 

Toe 

731 


9+84 

024 
8.39 
68.15 
8.32 


8.39 
10.12 
9.31 
9.55 


9.61 


11.24 
9.89 
29S 

10.31 

13.94 


. 
ji i 
. 
¥ 
*. 
t 
sd 
4 

* 

a 
it? 
er = 
a! 

é 
$0.04 

® 
e + 
t 

26 
ay 

I i 
ey 

2 .¢ 
iay? 
Or. tt 
. aj 
ry¥-Cl 


M 
; 
ee iA 
Fs 
Ad 
; 
- 
‘ 
‘ 
j 
y ' 
4 
“ta 
* 6 
. 5 
; 
\ 9 
: 
é 
t 
.3i J 
x " 
Pe fi 
1? oe 
- cf 
J 
ei 
A 
(ol 


Be! 
7 
« 
e 
« 
¥ 
, 
be ‘ 
. 
r 
4 
of 
A 
’ 
. 
‘ 
ie 
a 
£ 
¢ 
0¢,6¢ 
t¢€. 
hy? 
* ® o 
“ 
Cus 
¢? 4 
sta ¥ 
‘ wr 
Le & 
*0.0% 
ae ohh 
Vv 


Ob. hi 


aaITTS4STM1. YOR WI SaOMAN TASOARS ., 


eT Vs iA wid : wat a6 wus 
“eA. at @haSt (OBR mYMrr. JAGS #o* r 
re, he ORE, Ue. ey SANT ghOl Desay $63 £ 
ah Pay 0.95 acy? wrerte-Onriss.) SUE €. 
coo ie * Val S134) JEST RIS » £908 ; ae 
oe, ot. See oy, Cee SRLTIeITU BAD Soee é 
\ } é *. Gk wnaTe ers aps s 
$7.0 ee FI ucs GA IRIN «| ONE - 5 
ct.? is TX. te cou (3-122909 oes ¥ 
+ re. aft PAS wer’ . Se’ OA aan @ 
tr 04.8) WMinTé SAG WOAL was i 
; : v. (5 fnrkre aseevow 6 be be 
hee rz. oC. 8 vin W420 Sete. @fP °° oe 
ae AP. Qa HIF. JOA IAL Mean a39 | ae 
eat cuff {Yun TRMe 4M eee “PE 


, 
7 - 
o ’ Fi aa 
fs, ~ 4 
45 eo i j 7 
i i 
; k 
/ 


riz oidaT es kA | : 


elm | 


YOITIAAACD JATIIAD OT 0G 


at 


eS 39 Be PL fants Va »THEAM. . £655 ke 


Be .8i 4 ‘ae anes al 
: a enue 4 RePt wt 

,Os 8 1,0 : H3WGOT ger ar 
>. » tG.t2 @.4 At a: #aA% OGbe FF 
‘ Fad ive Rt . 80009 Ss0Teat 59% ag 


P a at. JF2AH | BOL 438 
16.44 509% Vay 2ay: OAS wa? , 3 

Se COWR® O50 ee5>)0fsCéa 
oe ee) aa 
204 Teves O2on*e aeons es 


o. 78 p é ov,” ‘DP payers era oset (OSS 
i ey 8 7 ie Tweet RI i sf 
ee % Sy até! Th? Ghageri4es  9pte of 
Shit? eek! ube ; 1 ,Aalyweo pean a 
A0.% PEe as. 04 1 Dees AS #6tR ae 


eee 7 ee oymTease |= heads it 
>. ¢ a 4 4 :. ‘wie st0e 22S ao u8 se 
ED ae oa. a . Grwikt  G04% e¢ 


4 2 Pahl aves ZOkY. ag 
ce, CG, iealt 1st Sele 7 


i Sn, & ve. oo AT'TOAy Aa goes ¢ i 
* ’ 2 7). 7200" WeTARD eee c 
3 | SapTeas 8 onFe BE 
hot v.4) (SURGA*. 2ebl0 oone a) 
vs 8.9 wet TAL) BOS 8 06d8 ye - 


tt.ag¢ 4 NA. Aisi BeNG 
Sa) Fi 
61.52 Pive 


TOCODE 


5200 
5300 
5400 
7500 


3600 


9790 
2800 
7990 
6000 
6100 


62006 
6300 
6100 
6501 
6502 


6503 
6504 
6505 
6506 
6507 


46600 
6700 
6803 
6960 
70900 


7100 
7200 
7300 
73500 
7600 


7700 
7800 
7900 


Table 


- SECTOR 


SERVICE IND MACH 
ELEC IND AFFARAT 
H‘HOLD APFLIANCE 
BEEC EI CHiiaEG 
R-TV COMMUN EQ 


ELECTRONIC COMP 


ELECTRICAL EQUIF 
MOTOR VEH & Ew 
AIRCRAFT & FARTS 


TRANSPORT EQUIF 


PROG SSECIENT SUPP 
OPTICAL SUPPLIES 
MISC MANUFACT 
RAILROAD 

LOCAL TRANSFORT 


MOTOR FGT TRANSP 
WATER TRANSPORT 
ATR TRANSPORT 

FIFE LINE TRANSF 
TRANSF SERVICES 


COMMUNICATIONS 
R-TV ERGADCAST 
WATER,SANTIT SER 
WHOLE,RETAIL TR 
FINANCE INSUK 


REAL ESTATE 
HOTELS,FERS SER 
EUSINESS SERVICE 
AUTO REFATR 
ANUSEMENTS 


MED, EDUC SER 
FED GOVT ENTERF 
ST,LOC GOVT ENT 


30 


5eo (continued 


COAL CRUDE REFINED 
8.57 9.81 12.00 
Die LO aL 0 3 
8.94 Wesae Lies 7 
9.69 9230 11-56 

Tjeiad Ls—e22 124535 

14,08 11.33 12.85 

10.17 7o0S elt. 06 
8.43 10,52 22-31 

TAGIOU IAs od | Lae tS 
8.81 9.91 10.64 

Se Ole the DOl eta sOt 

12.08 veeaeeh  Bhalsreyt] 

LZ et4 8479 AF 

Die SOM Lets Aol 7.58 

63425 18653 10027 

rae liieh | Kedivtetey SCN 
99+35 6-83 lete 
126.31 Fie tid 3.84 
S06 GSR LO 17 Loe 
416,01 380.71 450.56 

91.48 78.70 62.46 

B6ede 304738) 25.42 

24037) Jest 9.63 

30.07 15.79) 12.06 

ABaw0 aegis aaee 

Pi Reise (a Ree sen RE tras USE 

36.74 23-12 20.68 

33.07, 00 ay ween LAs, 

LO? Hie ee was eit oO 

70.68 2e01 37.31 

36.65 24.89 26.37 

Lo 27 6.34 4.78 
12.02 4.36 3.462 


ELECTRIC 

8.51 8.54 
8.14 9.28 
9.02 8.45 
8.59 8.23 
10.33" 22.48 
9-16 10.76 
Pénete 8.32 
9.71 9.54 
10.64 13,80 
9.56 9.40 
LO6 S/d Os 
Lite Ole 06 Lt 
9.10 8.78 
73C77 2648 
Zeist “A438 
134.31 106,03 
40,00 935.39 
77.00 A672 
LOea? peas sao 
283.61 286.15 
53.66 98.99 
LS97 36 Le 
18.30 16.13 
PARI 22.68 
25-68 364.78 
11578" 15-53 
ZO Lome ats 
Rela) Aapecoyes 
Zl GS meus 2c 
36-62 46415 
19,80 923.17 
9.85 8.15 
7.03 9-94 


GA 


S FRIMARY 


9.33 
10.07 
MACE 
9.38 
13.53 


11.89 
9.2235 
9373 

Me eS? 


9.53 


FLOM hed, 
10.53 
7 sOe 
21,07 


24.59 


BH 
FACES 
re 2s 
13.51 
381.58 


TIRTE 
31.05 
13.94 
18,2 


32.25 


ISOs 
25460 
20.90 
2S ee 


46.87 


26.84 
8.07 


3253 


we ; ; ts 
vty z , 
Saneh gana | tea olde 


S72tD9349 Bowers , APA 


ie, g oF, kt oo ,% 
Lam | a vi hf ie 
6 to.? ‘t.t2 8.9 
ORS or } it, % 
Ras BrLAL ec. a? “ee .¥)° oe. Gt 


YRAME et . Snat 
os.2: ’ 
it.? 
#e, 2 

Tah rd 

ce es 


ie | ae ‘i A a¥ re qt Ce uti moat 
4 be. ie, AGatd Gaye Reels — 
” fF» iW tt - 4 ES ef! e*.% 
i Le a a HE OA, 2? Pa. *} roe Bae | 
gc? wre, 8 _ 3: 29.9 es 
= e° f. POY SR) PScTE BO. Et i bwE? 
f f Ae wi rs f A. oF ",% Ot.% 
1% ¥t.% Win’ he o@ Five Preat’ * 
Cs Ae. $2 ,7.0¢ » 74,* Veh? Py are a 
ve mie 6 f.6? £¢,04 83,88 
Peek ra Ba 2 Oe PO ry ae PCat hh 
¥*.* 2. e&¢ hoi Pe Chua 20. 7e 2 
ane Stee | Oe. ta.7 s%.% ines t 
ee Be.\t Yoht 25.82 CHB 
i C1. #ey Fe. CO BP eo 4%. OE PG ed eT 


. TT? ny Nee f oy, vt ie Fe 
wks 82 a8 7 ay > GY, | OB. ae 
a j 4 Melt .Te.tS 
oh Sb Bask iyi Whett Otte Seva 
hate Tt. Wa, cs. (7a. ole 
\, i Eo."t {4 4 2.ur ae | Msabee 


Oth Tay Obey WS Be. We  Oteed 
ae, 8 t Ia ‘4 Gh, 


1 ey \ be Pt yea sie, Ra bie te 
"et ee SSG) PONE. Basvirs 
: Pe, ot 7. ? ee POs Py great 
Na ty ro wy ‘OP La ers Pe 
or eo 4 4 7a..f é oY ee eee 
v4 ¥ | 
. 
i ‘ 
a . ~ « ; i 
« ) 
* 
4 ‘ * . — 
1 ‘ i F 
; ‘ ‘ ” t 
a. i. 7 
P ne ‘“ : 
e BS 4. | 
‘ . * | 
bn z 
A * 
- ~ . ’ r 
, t > La 
¥ * ° a 
© * , . * 
- ; ‘ 
T s - 
J 
_— 7 


pitorinh Ue Ws a 
een Bit epee ome > 


Shug} Janie 10209 


“gvasT Yo? ao 


ave TINE 


BIMAL IGA CSM: ARE 
© WHOIS 945  @eoe 7 ae 
“ea NH” it-8  @0en - 


ones OIMant he 


A ate aes 
BTS Bt AREPDAT A 
Www TROT = Nt 


TD TORT Poe 
£90 9708 JADE Teh 
“ol FUN TT 

LAR 
TROWENAAT Jae 


aT 
“ 
= 


i : 


reread? ot 
THO inven! ATA 
many Yaad wer 
MSUIVANS Wiha 


z 
+ 


Raney ey RAR 
te AIGADA~ VE 
49S Tihwe2 DAP 
Wr chat RA, 20ene 
, MpeenT woes 


ware? Jer 
Hee BPA eT 
<awe ws) beter 


“Tapes Fa 1 


, a "1 
ues 
142° bod . 


$ 


i 
22845 sani idte 


Bee 

aa a! 7 
a 

) PP . 


re . 
+ 4 * A 
j 
gt 
. 7 ee 4 
ai ’ as 
t ry) i] 
A ' 2 
: 
‘ res f 
* tio 
y : 
‘ i , * 
A is 
; we 
ie ven at Ei 
a a 


on 


“SOOTAIOS uote A0dsueIy TO YIOdsSUeIA YYSTOIF TOJOW TOF adsuLYO QUSdIEed oY. OpNToUT you s90q, 


"SOOTAZOS UOT}eIIOdSUPIY TOF 9Sueyo qusored oy OpnToUT OU ssog 


= 


"¢ pue Z sejou 99S 


v 


“SOOTAIOS uoTze Iodsuer 
io ‘z10dsuez} ate ‘3zZ0dsuery WYSTOTF TOJOW ‘SOTATTTIN ses TOF sBSueyo yusdIod sy. epnpouT you sa0q 


ye 


“SOTQTTTIN Ses TOF osueyo qusodszod ay. epnyToUT OU seoqg 


c 


*AYTsuoqut ABZ1LOue Aq paeTtFrquept 
9IB SUOTIBALOSGO 9SoUL “ZO0OT UeYy IO}RveIS aSueys yUSDIEd & Se poUTFaep ST uOoTzeATESqO SutATIno uy 


60°9T 


£0°8T 


Coe. 


eer SOTITITIN seg | AZTOTIWOETY | wMsTor349q pouTFoy 


SOTJTSUd4ULT ASIOUY UT asuvYyD) JUIDIEg OBeIOAY 


Se) [vinieN 
pue TTO 9pnzp 


v's eTqeL 


LS°0¢ 


Ph SA 


T#09 


T 


pStoAT INO SSOT 
soTtizsnpul [ty 


SIOAT NO SS9T 
Sotizsnpu] 
ASIOUT-UON 


pStaATINO SSOT 
sotiysnpuy Asi190uq 


SOTIASNPUT LIV 


SoTIzSsnNpuy 
ABIOUT-UCN 


sotzysnpuy As19uq 


: ; s 


- 
: 
1 
+ 
= — 
:. m= » aa a 
t 
‘ 
: 


. = 1 


a 
> 
* 
Le 
~_ 
oon 
tv 
t 
a 
Ps 
’ 
. ~ 
se 
e 
t 
we 
Nice lignan a eileen emer 


| 
{ 

| 
| 

| 

| 
| 
} 
‘ 

| 
| 
Si 


pe 


: 3 Wants? 2i ef 
ral al ' 

a ENN 2200 7 an r ; _ *“ PA . A 
‘ 
a . ’ 

be 7 ae 

oi > ‘ j rd t 
Tx t » Bs i 708 oi: 

Bi Ey é a Tite ~ —" 
» 
= 7 
A eat oy ‘>? ab ’ 424 FE 
- 4 ¥ si ca I } we 
* - ‘ : 

fo . - La - > < 

. rr ~~? ' » ‘ | : ees ant oa 
ft 5 3A ‘ aed 

‘ 
> r ve ~~ a 
. ans 3% &3 27 
. 5 “ =~ ‘ rar 7K 2 > 

"3 1 + YG > Sa be Sar 


32 


REFERENCES 


[1] Kirkpatrick, Ken. "Effect of Including Capital Flows on Energy 
Coefficients",. 1963, CAC Technical Memorandum No. 32, August 
1974, 


[2] U.S. Department of Commerce, Bureau of Economic Analysis, 
"Definitions and Conventions of the 1972 Input-Output Study", 
BEA-SP-034, July, 1980. 


[3] U.S. Department of Commerce, Bureau of Economic Analysis, "The 
Input-Output Structure of the U.S. Economy", 1972, (Reprinted 
from the February and April 1979 "Survey of Current Business" 
volume 59, numbers 2 and 4.) 


[4] Putnam, Richard, and Bullard, “Energy, Labor, and Capital Updates 
to the Energy-Employment Policy Model'', CAC Technical Memo No. 
BO January, LGIS% 


[5] U.S. Department of:Commerce, Bureau of Economic Analysis, 
"Interindustry Transactions in New Structures and Equipment", 
1963 and 1967, Volumes I and II, 1975, BEA SUP-75-0G. 


[6] U.S. Department of Commerce, Bureau of Economic Analysis, ''New 
errueture angsrquipment by Using Industries, 1972: Detailed 
Estimate and Methodology", Bureau of Economic Analysis Staff 
Paper, BEA-SP 80-035, September 1980. 


[7] U.S. Department of Commerce, Survey of Current Business, 'Inter- 
industry Transactions in New Structures and Equipment", 1967, 
pgs 9-21, September, 1975. 


[8] U.S. Department of Commerce, Survey of Current Business, ''New 
SEerUucturessand (equipments by Using Industries, 1972", July, 1980. 


[9] U.S. Department of Labor, Bureau of Labor Statistics, "Capital 
Stock Estimates fcr Input-Output Industries: Methods and Data", 
SepLemper wio/9) puLletingZ034, 


Pel eebeimut ris teke mand Laurics: A.) Caristensen,. Ine Translog 
Production Function and Factor Substitution in U.S. Manufacturing, 
1929-1968", Executive Office of The President, Office of Emergency 
Preparedness, Office of the Assistant Director for Resource 
Analysis, TR-77,.December, 1971. 


[11] U.S. Department of Commerce, Bureau of Economic Analysis, ''The 
Detailed Input-Output Structure of the U.S. Economy: 1972", 
Volume 1. 


1s 


onl” 
¢ 4 


<hioyion! synonmod te un otuil 4 
eres : 


. — 5 .seehizeswi o4T Yo entero pee 
4)! 


- ; Se . - 7 
19d myvewoll fadiqes?) galwatsat 14a er ned .Asivenqaria 
i . $2 .of aubsetomelt [noitiioaT QAQ , HOOT .,"eamedaed® 


J .breL 
, : ‘ 7° 


nibvfead obheeoned. to usetll ,sa1eanm0D 2o es 7 
1? tuqyu0-duanl STEL ost? Bo edekInevqe? bao anoksialiet® 
-O8Cl iy PEOMTEs Tf 
Tt aigonoo4 td mwnexull ,7oTeuRGD Fo 7 sua eEOO aut 
rat) ,SY@Q1 .'*monaod..2,U ony to ete tors te epee Top 
z te ‘eves lo verre’ @Tet Ligh bas “toute oil? eer 
{i> bes & Brétmus "(8 namie | n 
) 2 
( al hee , toda yorond”" ,bveliu® Daa rinds ti. geen? 
feringdoaT OAD .'Msboll yoRto4 taseyolqul-yptsit sar as 
evel ‘ey 2 
i ta uURBoOTUGa , 7 TON 9 ta rosmrcaqan at 
ue bos setupoent2 wolt at santposenctl eseURneTeeee 
yo. gt-w2 ANG ,2Ter .11 toe L eonuloV , Taek Bae £02. » 
‘ 
tant. oheonond te Yao "Aiadirgpsnaes to agrees te: 7.7 
CTO! ,voPesavhal genial i suoogivn’ bas orutauesB 
lack oirenes4) te usetud ,*yrotot borttent me" osagt 2 
¢ i i 
G601 sod ra92 220-08 Fe-Add \ rege, 
nnizvl tagace> Yo veven? .sovermed Sa Ineedteget os uy 
: “neg iel bas eotpiours2 walt ef ecoktostnesT YSsenee 
Otel ,wduasqse {S-@ ‘999 
wit’ ened teermG to yor ,evreane) lo tasehriegel 2 
af “lop oO esbrtevbat gale «d sooaqtups bie cori ae ij 
+ naiteiset2 vories Yo uaotw8 .t04n/ Yo sayetsetel 
re ‘todgeke 2u0T1 -sbinl suqteb-suqnl 293 ee nb pest’ 
9 aPtebiod 0°O8 oe ied 
goie wert er” a NOSARS< rie be | 23 isusl brs Pe seat ie age 
— oo Deere al + % f yer. 
a7 15m Enel 5g n* anties Squeia 763261 bus moltom yrs pac 


=q2 - orhonid snasveiasA off eli 
4: “eI « ; ‘ 


1 eB 


‘“aonos) el a te 
_ iy 
= 


Ge ‘ | 


A} 


[12] 


[13] 


[14] 


[15] 


So 


REFERENCES CON'T 


U.S.Department of Commerce, Bureau of Economic Analysis, 
"The Detailed Input-Output Structure of the U.S. Economy: 
1967", Volume 1. 


U.S. Department of Commerce, Bureau of Economic Analysis, 
"The Detailed Input-Output Structure of the U.S. Economy: 
1963"", Volume 1. 


Hannon, Herendeen, and Blazeck, "Energy and Labor Intensities 
for 1972'', ERG Document 307, November, 1980. 


National Bureau of Economic Research, The Measurement of Capital, 
Dan Usher editor, The University of Chicago Press, 1980. 


estiienstni 


i it 


-akeyienA stmonesd bo yearut ,s¢reamoD tq snecss 
symagesd 52.0, oat to eepitonrse gerne 


steyland gimone 


narod .2.U ett Lo seudowtse yuegawO~ Teer’ seine ey of 


53, stagger nad 


O88 | B20e4 eereyhe to voleroviny ail aah 2 ruteth wa 


rodald bre grea” .doesals one ‘scalevail « 
ORL ~rodmovor .W0Ee regmsgot ONS eter 


. ee ins qe 
La a tae 
; ¥ (bat 
1 ¥ te ‘i aa 7 
THOM eI aAwL A 


cl PD wecikent 
22 to tion petianes tb sayerreqet “Bat 


A emul 


Py. ee Famenoa steered to x Lnnedesl 


34 


APPENDIX I 


Capital Commodities and Lifetimes 


This appendix lists those input-output industries which produce 
Capital commodities. Commodities which are not common to all input- 
output years are identified. 

Also listed in this appendix are lifetimes of various capita! 
Gcommodities.ys. These, lifetimes are.taken from Reference [9], page 16, 
and correspond to National Income and Product Account, Producers 
Durable Equipment definitions. Input-output commodities which make 
up these NIPA definitions are given in Table C, pg. 57 of Reference [3]. 
Aggregate lifetimes are applied directly to I-O components. According 
to reference [9], pages 1 and 14, these service lifetimes are based 
on physical depreciation rates of given capital commodities and 
therefore correspond to the definition of capital lifetimes required 
by this study. 

Where NIPA sectors are comprised of two or more I-O industries 
lifetimes are computed as a weighted average using output values 
im producers pricesstrom) lable €C, page 57, Reference [3]. Residential 
(landlord durables) equipment lifetimes are based on 1/0 industry 
lifetimes for which data are available. 

Finally, it should be noted that lifetimes for the capital output 
of BEA commodities 65, 69 and 70 do not exist since the capital flow 
values shown for these commodities represent margins, i.e., the 
value of transportation costs, wholesale and retail trade, and the 
finance and insurance margins incurred as capital goods go from 


producers to purchasers. (See Reference [6], page 18). Similarly, 
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the flow from BEA sector 71, Real Estate and Rental, represents 

dealers commissions on sales of new structures. Since energy intensities 
are based upon transactions measured in producers prices, and since 

these margins represent payments for services provided in a given year, 
the transactions from these sectors (65, 69, 70, and 71) are not 

utilized in making capital corrections. However, current account 
transactions are augmented to account for these sectors. (See 


SECEI1OiNee . 3.2) 
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NOTES 


When more than one NIPA sector is involved, figures are based on 
weights developed from reference [3], Table C, page 57, and 


lifetimes which appear in Reference [9], Table 3, page 16. 


Lifetimes for Residential (landlord durables) are developed using 
available lifetimes of components making up that sector using 


dollar values as weights. 


The weights used to develop the lifetime for the output of 
sector 11, New Construction, are based upon 1972 output of 


structures found in Reference [6]. 


Transactions from this sector to using sectors represent margins 
from producers to purchasers value. Energyveintensities are based 
upon purchasers values hence transactions from this sector are 


not. entirely included in the capital correction. See section 2.3.1. 
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APPENDIX II 


Disaggregation of Aggregated Industries 


1. COLUMN DISAGGREGATION 


ak al Compatability Between BEA and ERG Definitions 


POmatne«years 19655. 196/,, and) 19/2 theres1s one to one corres- 


pondance between BEA capital absorbing sectors and ERG sectors for 


all sectors but the following: 


Noes 


ERG splits the Petroleum Refining and Related Industries 

(BEA 31) into Petroleum Refining (ERG3), Paving Mixtures 

and Blocks (ERG 34), and Asphalt Phelts and Coatings (ERG 35). 
BRGeSDEltsetheubeA sector ELectricity, Gas, Water; and 
Sanitary Services (BEA 68) into the sectors Electric Utilities 
(ERG 4), Gas Utilities (ERG 5), and Water at Sanitary 
Services (ERG 78). 

ERG splits BEA sector Transportation and Warehousing 

into the sectors Railroad Transport (ERG 69), Local 

Transport. (ERG 70), ‘Motor Freight Transport (ERG 71), 

Water: [ransport (ERGs, 2) Air Transport (ERG. 73), Pipe 

Line Transport (ERG 74), and Transportation Services 

CERGS75).. 

There are no flows of capital to the sectors Federal 
Government Industries (ERG 87), and State and Local 


Government Enterprises (ERG 8&). 


“eh eto fee ott oF tasks to ewolh en #18 ome? - 


tesodl few edee? Die ita at totes soa 0 


” ‘HD RIGMEGIA a 


; rere ee inate le 
eobraegbal horny oragA | to sotvauen 


VOL TAASNS OAR 19 pone a 
ot wy t 


eroi3inized O40 bre ASE | povenyy oe Yael Lceseaeea 


—_ 


r > . 
wd t 4 4 ae - < &/ 9 453 ’ 


crear bas Teel .z2ael pane ods ata : 
. bs rl 


7) » vrodova gaidvoeds [atiqan AUS nocwied sonmsha 


‘yoiwolle? 242 gud acdc s 
stalal ban enindie® musiorts4 a? 4 atiiqe — 


store} oan {iz Aa8) 


~tt 1) BALA FY 2 I 


fata stedwaA bas , (Se ona) — bins 


4 


toivzoelt sorasa ATA edi esitqe oe p- 
dz otint (0) Add) gest aad east 
te ; ro tay bros , .G One} 28! | 5 { aad @ OnE) 


(at Dad) as ive 


Whne & = Pt0C a sf ToT908 a asrifhye a 


sconzudetT beattiel etetsea oe otal 


a. es 


ia ert téubeat a00¢dld , (OT DAS) Preqenees 
ry 1} 4 ood | sient T tis ‘ ft ol } rregemnzi 


of gobtsicournetT tae . (+7 O04) IregenstT onda 


- (a0 pha), 


* + : 14 


» hie NE) evagen Sram 


yy hae 
oe 
8 i ee 
, 
Pe iy * 
» Oe ~ >» 2 >4 


aa 
a oe 
4% = 


7 7 s 2 
spore 


40 


In the 1963 and 1967 capital flow tables, BEA lists 76 
absorbing industries [See reference 5]. The absorbing sectors 
are numbered to 77 but BEA sector 74 for 1963 and 1967 is Research 
and Development. This sectors inputs are properly allocated to 
the industries actually involved in research and development. For 
1963 and 1967 the discrepency between BEA and ERG colum sectorization 
consists of those listed above. 

For 1972 the correspondence between BEA and ERG sectorization 
contains the same problems as for the 1963 and 1967 flow tables. In 
addition BEA sectors New Construction (BEA 11) and Maintenance and 
Repair Construction (BEA 12) have been aggregated column wise. Also, 
in=21972-BEA¥sector?/4 is Eating” and*Drinking Places:* At*the’88s level 
of disaggregation this sector must be aggregated into BEA sector 69, 
Wholesale and Retail Trade. 

1.2 A Procedure to Disaggregate Columns 

For aggregated columns capital flows are determined by first 
assuming that demand for capital inputs are proportional to the 
demand ie: current account inputs. For example, suppose that of 
the current account inputs to the aggregated sector Petroleum 
Refining and Related industries, from the sector Engines and 
Turbines, fifty percent went to Petroleum Refining, thirty eight 
percent went to Paving Mixtures and Blocks, and twelve percent 
went to Asphalt Phelts and Coatings. These same factors of prop- 
ortionality would then be utilized to determine the capital flows 
from the sector Engines and Turbines to the disaggregated components 


of the sector Petroleum Refining and Related Products. 
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This procedure will be utilized for all ERG sectors which 


must be disaggregated from BEA sectors. Each capital flow matrix 


I, must undergo this procedure before the calculations discussed in 


Re. Z.2 can be undertaken. bs 
ie 
Sas = mk 
ings 


represents the age aggregated column from matrix I, it can be 
disaggregated using the following procedure. Suppose that this 
BEA column must be disaggregated into p ERG columns in order to 
be compatable with ERG sectorization. From the use matrix of 


the appropriate year let 
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represent the current account flows to the p sectors which form the 


BEA aggregate. The subscripts i and t of Us, are arbitrarily set equal 


to the row and column location of elements within the sub matrix ne 
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are simply 


5 Ne 
art 4 ; 
Uz 
a 1t 


In terms of v a matrix of proportions is defined as 
Latin Sy AAS 
Pus (Use) ae 
J J 
Cowbeae A : - 
where e = a (1 x n) vector of ones and ce ) is a diagonalized matrix 
formed by diagonalizing the vector (Use). 
Given the matrix P the column vector Wg EE be disaggregated 
into the desired ERG subvector using element by element multiplication 


with each column of P. Or, diagonalizing the elements of sige matrix 


of ERG subectors is defined as 


Once this procedure is completed, the disaggregated columns 
are placed in the proper location in the capital flow matrix. 
2.1 Kow Disaggregation 

For the years 1963, 1967, and 1972 the only aggregated BEA 
sector which appears on a row of the capital flow matrix is BEA 
sector 65, (Transportation and Warehousing). A procecure for 
disaggregating this sectcr is not necessary for two reasons. First 
disaggregated data for this sector appears in reference [5] and 
[6], hence data could be directly added to the proper sectors. 
Second, flows from this sector represent transportation margins 


as discussed in Appendix I and therefore should not be included 


in the capital correction procedure only as discussed in section 2.3.1. 
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APPENDIX IIl. 


CAPITAL STOCK DATA 1963, 1967, 1972 
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APPENDIX III (continued) 
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APPENDIX IV 


Compatibility of Data Between Years 

This appendix is comprised mainly of Appendix C of Reference 
[6]. The procedure developed in this report makes no attempt to 
adjust for difference between capital flow tables of different - 
I-O years. In general this should not bias capital correction to a 
great degree since changes are small (for example SIC updates and 
redefinitions.). The larger problem appears to be the treatment of 
imports in the 1963/1967 study and their treatment in 1972. However, 
there does not appear to be an accurate way to determine and allocate 
comparible imported capital goods for the years 1963 and 1967, hence 


no adjustment is made. 


Comparison with 1967 


The detailed CFT for 1972 differs from that published for 1967 in a number of 
ways. The most obvious differences are noted here and a more detailed discussion 
is given in appendix C. The 1972 1-0 and capital flow tables are dased on tne 
Standard Industrial Classtfication Marual 1372 (SIC) rather than the 1567 SIC. 
The 1972 CFT is published in six-digit I-0 detail rather than tne four-diatt 
detail used in the 1967 study. However, it can be readily aggregated to rour- 
digit I-0 detail for more comparability with the 1967 CrT. 


me 


8S 


Three new capital goods have been included in GPFCF and appear forsthe first. 
in the 1972 CFT: uranium ore {I-0 6.0200) acquired by private electric utiiit: 
(1-0 68.0100) has been capitalized; simitarly conversion, enricnrent, and fabri 
cation of uranium ore for reactors under contract by [-0 27 and 1-0 37 for 1-0 
68.0100 have been capitalized. Installation of petroleum mining equiorent tyne 
the crude petroleum and natural gas mining industry (1-0 8.0000) is now capitali- 
zed. Also, installation of machinery by repair and service establishments (1-0 
72.0200) is capitalized. 


os 
be 
es 
we 


The treatment of imports comparable to U.S. products in the 1972 I-0 tables 
differs from earlier tables. Previously, imported finished capital goods were 
allocated directly to GPFCF from I-0 80 without being associated with the con7- 
parable domestic product. In the 1972 1-0 tables, they have been added to tne 
total supply of the commodity that has been allocated to GPFCF, without distin- 
guishing the domestic or foreign crigin. This has reduced tne allocation on row 
80.0000 to GPFCE in the 1972 CFT to very small] amounts. Accordingly, one margin 
item that appears in the 1967 CFT, insurance on transferred imports (1-0 70.0400), 
is negligible in 1972 and does not appear in the new CFT. 


Ref [6, p. 19] 
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Appendix C of Ref 6 
Comparability with the 1967 Capital. Flow Table 


A number of changes have been introduced in the 1972 CFT that affects its compa- 
rability with the 1967 CFT. 1/ The changes relate to the 1976 benchmark revision 
to the NIPA's, which affected gross private domestic fixed investment (GPOFI), and 
to new features introduced into the i972 CFT as a result of changes in the 1972 
I-0 table. 


The benchmark revisions that affected the I-0 allocations to GPOFI in 1972 are as 
follows: 


1. Expenditures for access structures to solid mineral deposits, wnich were 
formerly treated as intermediate expenses, were capitalized in 1972, thus 
increasing the allocation from construction to GPOFI. 


2. Interest costs on utility plants under construction were excluded from the 
value of construction-put-in-place, reducing the ailocation from construction 
to GPDFI. 


3. Statistical revisions were made to the value-put-in-place for other categories 
of construction. 


4. The value of computers owned by manutacturers and leased to users was reduced 
to reflect manufacturers’ costs rather than the selling price of the computer. 


5. Consumers' durable equipment purchased by landlords was capitalized and, 
therefore, was shifted from personal consumption expenditures to producers’ 
durable equipment. 


6. Statistical revisions were made in the allocation of engines, turbines and 
passenger cars to capital formation. 


Allocations to GPDFI from the following I-0 commodity groups were affected by these 
revisions: 2/ 


tas . Amount of change 


(Millions of dollars) 
1-0 11 New construction --------------------- 608 
17. Miscellaneous textiles and floor 
Coverings --------------22--9--- 18 
22 Household furniture ------------------ 4] 
32 Rubber and miscellaneous plastic 
productS ------------------------20- 1 
Ase rncifes and e uUrvines —=——==—===<~=—=—2 -3 
51 Office, computing, and accounting 
Machinery -------------------- wes--- -511 
54 Household appliances ----------------- 461 
56 Radio, TV, and communication 
equipment -----------------------9- 29 
5S Motor vehicles ----------------------- 240 
65 Transportation ----------------------- 25 
69 Wholesale and retail trade ----------- 163 
80A Directly allocated imports ----------- -49 


Changes introduced into the 1972 I-0 table and their effect on comparability between 
the 1972 capital flow table and earlier tables are as follows: 


1. The 1972 I-0 study is based on the 1972 SIC classification, whereas the 1967 
study is based on the 1967 SIC. However, in a number of instances, the I-0 
classification for 1972 was adjusted so that, at the two-dicit I-0 level of 
detail, the changes in the 1972 SIC are relatively small and thus have little 
practical effect on comparability with the 1967 study. 


17 The revised data for the 1967 I-0 study and new features introduced into the 1972 
1-0 table have not been incorporated into the 1967 capital flow study. Partly 
because of this, a constant-dollar flow table for 1967 in 1972 dollars has not 
been prepared for comparison with the 1972 table, as was done for 1963 in the 1967 
study. 

2/ See BEA Staff Paper No. 29, Revised Input-Output Tables for the United States: 1967. 
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2. There were some additional explicit redefinitions of industries introduced into 
the 1972 I-0 table: 


a. Redefinition of rental receipts to the real estate and rental industry, 
1-0 71, affects only the allocation to users of new farm housing units. 
They are allocated to I-0 71 in 1972, whereas they were allocated to 
agriculture (I-0 1 and 2) in earlier tables. The capital flow treatment 
of other structures on a use basis rather than on an ownership basis was 
unchanged in 1972 and, thererore, treatment of the remaining structures 
was not affected by the redefinitions introduced into the 1972 use and 
make tables. 


b. Redefinition to the utilities industry, I-0 68, of the receipts of indus- 
tries from the sale cf surplus electric power and the redefinition to trade, 
I-0 69, of manufacturing and mining receipts from the resale at wholesale 
of goods nroduced by others were minor and felt to have little impact on 
investment and, therefore, were not dealt with explicitly in the adjust- 
ments to the 1972 capital flow estimates. 


3. The 1972 table changes the treatment of imports. Previously, imported finished 
capital goods were allocated directly from foreign trade, I-0 80, to GPDFI. in 
1972, if there is a comparable domestic product, the imported commodity is added 
to the domestic production as part of the total supply allocated to GFOFI and to 
using industries in the capital flow table. Therefore, while the 1967 table 
shows $658.0 nillion of imported capital goods allocated directly to GPOFI 
from 1-0 &0, the 1972 table shows only $5.0 million of noncomparable inputs 
allocated to GPOFI. 3/ 


4. Eating and drinking places were identified separately as I-0 74 in the 1972 
CFT, whereas they were included in trade (I-0 69) in the 1967 CFT. 


5. Due to the lack of an adequate statistical basis for providing a split between 
new construction and maintenance and repair construction, the construction in- 
dustries (I-0 11 and 12) were combined for 1972, whereas the two industries were 
distinguished in the 1967 CFT. 


There are some changes in methodology in constructing the 1972 CFT that could affect 
comparisons with the previous table. Particularly, the procedure to reconcile the 


‘{nitial estimates of the capital flows to using industry with estimates of total 


capital expenditures by using industry has been changed. (See section II-C of the 
Main text of the article, “Reconciliation of estimates of capital flows and capital 
expenditures.") 


3/ The tape containing the data underlying the capital flow study preserved the detail 
On comparable imports, even though the comparable imports were allocated to using 


industries in the same proportion as the domestic product. 
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